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Antiprotonic cascade in Ni
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Spectrum - example
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Space relations
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Absorption probability
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Radiochemical method
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Principle of the radiochemical method
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Cold absorption probability
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Missing probability
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Radiochemical method – results
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AT − 1 production
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NEUTRON DENSITY DISTRIBUTION

from ∆rnp and antiproton data
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halo factor vs ∆rnp
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Antiprotonic X-rays ...

... another tool for the investigation of the nuclear periphery:
strong interaction level widths and shifts depend on the
antiproton-nucleus potential:
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observables
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Experimental set-up
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Antiprotonic X-rays
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Results: ρn/ρp
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Systematics of ∆rnp

determined from PS209 data
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Droplet model vs PS209 results
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∆rnp from theoretical predictions
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∆rnp from other experiments
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presented by M.Lindroos at “CERN Antiproton-radioactive beams meeting”, 22nd February FEB 2001
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presented by R.Landua at “CERN Antiproton-radioactive beams meeting”, 22nd February FEB 2001
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FLAIR
FLAIR

A Facility for Low-energy Antiproton and Ion Research

Letter of Intent for the Future Accelerator

Facility for Beams of Ions and Antiprotons at Darmstadt

February 23, 2004
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FLAIR – layout

LSR (CRYRING)

beam from

NESR

p
o

s
it
ro

n
 s

o
u

rc
e

ion source for
commissioning and
tuning

1
m

0
.5

m

power supplies

access trucks

access trucks

access trucks

pbar

trap/

antihydro-

gen

study

0.005 - 0.3

MeV pbar

positron
storage
ring

control room
LSR, USR

laboratories, work shops, laser huts (ground floor)

counting 

house (top)

laser hut

counting houses, offices, laboratories (upstairs)

power supplies

power supplies

4 - 100 MeV/u Ions

30 - 400 MeV pbar

< 4 MeV/u Ions

0.3 -  30 MeV pbar

< 4 MeV/u Ions

0.3 - 5 MeV pbar

< 0.1  MeV/u Ions

0.005 - 0.3 MeV pbar

beam lines

2
m

2m

1.5m

70.7m

4
3
.5

m

1
0
m

30m

0.3 - 15 MeV/u Ions

0.3 - 30 MeV pbar

< 0.3 MeV/u ions

0.02 - 0.3 MeV pbar

e
le

c
tr

o
n

c
o

o
le

r

HITRAP with RFQD 

(4 MeV/u ions, 4 MeV pbar)

pbar

trap/

antihydro-

gen

study

0.005 - 0.3

MeV pbar

general

purpose

area

0.3 - 5

MeV

pbar

general

purpose

area

0.005 - 0.3

MeV pbar

New cave A

highly charged ions from NESR

(4 -100 MeV/u) and LSR (<4 MeV/u)

area
particle physics/

medical appl.

30 - 400 MeV /

0.3 - 30 MeV

E. Widmann 18. February 2004

counting 

house 

FLAIR experimental hall layout - PRELIMINARY

size of hall:                    43.5 m x 70.7 m

outside space for laser huts, counting houses, 

laboratories, power supplies needed 

counting 

house

electron
cooler

RF system

diagnostics
Schottky - 
internal target?

USR internal
target

Figure 15: Preliminary layout of the low-energy antiproton and heavy ion facility.

42

JJ, Argonne, July 2004 – p. 28/32



Summary & conclusions:

1. Two experimental methods using antiprotonic atoms
were employed to investigate the properties of the
nuclear periphery
- radiochemical method ρn/ρp at rch+2.5 fm
- widths and shifts ρn + ρp at rch+1.5 fm

2. Experimental data were interpreted using 2pF model of
the nuclear periphery.

3. Previous determinations of ∆rnp = 〈r2
n〉1/2 − 〈r2

p〉1/2

compared with results of radiochemical method indicate
a ”halo type” neutron distribution in neutron rich nuclei.
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Summary & conclusions (continuation):

4. Neutron distributions deduced from widths and shifts –
a linear relationship of ∆rnp vs δ = N−Z

A .

5. Hadron scattering data:
– excellent agreement for 208Pb;
– hadron data: slope of ∆rnp(δ) larger than for

antiprotonic data.

6. Theory: HFB, thermodynamical consideration, droplet
model — in agreement with antiprotonic data.
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Group Photo
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